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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

This invention relates to the new GARENUSU preparation things (preparation) for internal 
use of the active principle meloxicam which is a kind of NSAID (non-steroidal anti- 
inflammatory drug), and those manufacturing methods. 

In addition to the resolution characteristic, the drug used for the therapy of a rheumatism 
disease has the pain killing characteristic in many cases. Therefore, they these not only 
treat chronic rheumatism **, but are used for the therapy of an acute rheumatism fit and an 
acute pain. 

Many of these medicinal compositions have only restrictive solubility, therefore they are 
[ only being gradually absorbed by the inside of the body and ]. In the therapy of an acute 
pain, the quick inflow of an active principle is indispensable in order to ensure that this 
activity is demonstrated promptly. Therefore, it is necessary to increase the dissolution rate 
in question and solubility of an active principle in many cases. 
[0002] 

In the technical field concerned, various methods are applied about the publicly known 
drug, ibuprofen and diclofenac are used with the gestalt of those salts, or piroxicam is used 
with the gestalt of beta-cyclodextrin clathrate compound. However, these active principles 
do not always show sufficient plasma concentration for the instantaneous effect within a 
short time, when a medicine is prescribed for the patient by an oral route. About the 
difference at the time of comparing with it of ibuprofen acid (ibuprofen ic acid), the 
pharmacokinetics and metabolism of an ibuprofen ricin salt. For example, it is indicated to 
Int. J. Clin. Pharmacol., Ther.Toxicol., and 27(7):324-328 (1989). According to this paper, 
on the average highest plasma level measured in eight test subjects of a starvation test. In 
the case of an ibuprofen ricin salt (1000 mg, film coated tablet), reach in after- 
administration an average of 0.55 hour, and while the value is 69.1 microg/ml, The values 
which correspond about ibuprofen acid (600 mg, sugar-coated tablet) were 0.89 hour and 
50.8 microg/ml. In the test subject of a food intake examination, this difference had lost the 
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significance which can be satisfied according to the writer etc., and was 50.3 microg/ml 
1.18 hours afterward about the ibuprofen ricin salt, and was 44.6 microg/ml 1.55 hours 
afterward about ibuprofen acid. 
[0003] 

the [ Germany patent ] ~ DE-37 00 No. 172 is indicating that many NSAID(s) are not 
soluble at water, therefore that it is not truly suitable at preparation of a parenteral product 
(formulation). N of many NSAID(s) which contains Isoxicam, tenoxicam, and a proxy cam 
especially in order to conquer this problem -(methyl)- The glucamine and the glucamine salt 
are advocated. Parenteral piroxicam N -(methyl)- Glucamine pharmaceutical preparation is 
described in working example 4. The information concerning [ these salts concerning taking 
orally / the application released here although it could pass and a medicine could also be 
prescribed for the patient with the pharmaceutical preparation for the rectum or parts ] 
absorption of oral pharmaceutical preparation is not included. Preparation of the parenteral 
aqueous formulation of the problem described here, i.e., a quite insoluble active principle, 
differs from the purpose of this invention substantially. This invention consists of providing 
the solid medicine preparation things for internal use of meloxicam which produces an 
effective plasma level soon after administration so that it may explain below. In addition, 
over wide pH range, in about 1/10 and water of isolation piroxicam, since isolation 
meloxicam is poorly soluble, This invention was quite more difficult from the starting point 
(European Journal of Pharmaceutical Science and 4:175 -187 (1996), especially 184-page 
drawing 10). 
[0004] 

Meloxicam (4-hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-2H-1 ,2-benzothiazine 3- 
carboxyamide 1 ,1-dioxide), It is a new antirheumatic drug characterized by the fact that the 
tolerability in the stomach is good, with a dose required for a therapy, this active principle 
and its sodium salt - further - that N-methyl-D-glucamine salt (meglumine salt) - the 
[ European patent application ] - EP-A-0 002 It is indicated by No. 482. The anti- 
inflammation characteristic and the pain relief characteristic of meloxicam also make this 
active principle very interesting in use under a pain therapy. However, this active principle 
has very low solubility in the acid range which spreads in the stomach-intestinal tract upper 
part. Therefore, this is absorbed with an after-administration delayed type. The highest 
plasma level is reached within 2 to 8 hours with pharmaceutical preparation. However, the 
activity is - durability for a long time, and is high. [ of validity ] Therefore, day one 
administration per is usually enough. In order to carry out the onset of action (open up) of 
this active principle suitable for the pain therapy and also the therapy of the acute pathosis, 
simultaneously with quick absorption, it is required to ensure the quick manifestation of 
activity. 
[0005] 

The purpose of this invention is to prepare the solid medicine preparation things for internal 
use of the meloxicam that an active principle is emitted and absorbed promptly so that a 
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plasma level suitable for the therapy of an acute pain can be attained in time short enough. 
The profile of the following requisites can be defined in relation to this. : [0006] 
Highest plasma level C max must be high after prescribing dosages, such as the 

conventional meloxicam capsule pharmaceutical preparation, for the patient, and it must 
reach for a short time dramatically. Fixed time maintenance of the effective plasma level 
high after that enough must be carried out. It must specifically be reached at the latest in 2 
hours after medicating C mgx with a single time dosage, and it must be the range of 650 - 

1000 ng/ml by the dosage of 7.5 mg. As for C max in this dosage, it must be ideal to 

correspond the twice [ about ] of the highest plasma level attained with the conventional 
7.5-mg capsule pharmaceutical preparation, therefore it must be the range of 800 - 900 
ng/mL After exceeding the highest plasma level, must maintain 700 ng [ the plasma level 
500 - ]/ml for 1 to 3 hours, but. However, a 550 to 650 ng/ml plasma level must be 
maintained ideally, and this is equivalent to the about 600 ng(s)/ml stationary state average 
plasma level after the conventional 7.5-mg capsule administration. The total absorbed 
amount of the pharmaceutical preparation of this invention of the dosage and the 
conventional capsule pharmaceutical preparation must be equivalent. 
[0007] 

An inorganic base [, for example like sodium, potassium or ammonium salt ] whose 
meloxicam is, And it is possible to form a salt with an organic base still like for example, a 
meglumine salt and a tris salt (tris-(hydroxymethyl) aminomethane) or a salt with basic 
amino acid like L-lysine or L-arginine. In relation to the purpose of this invention, it is this 
active principle and what has the interesting solubility of that salt. 
[0008] 
[Table 1] 

Table 1. Saturation solubility in inside of meloxicam and various solvents of the salt 
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[0009] 

The data of Table 1 shows the following. : Both meloxicam and a meloxicam salt are 
pH<=4, it is only dissolving slightly and there is no significant difference clear to the 
solubility of a different compound into an aquosity system. An operation of the solubility 
level which the solubility in the solubility of a meloxicam salt especially sodium, and a 
meglumine salt increased more notably than the solubility of isolation meloxicam, and 
increased in the high pH value by the rise of pH 4 to 10 dramatically appears. Isolation 
meloxicam shows substantial increase of solubility only by the case where pH level 
exceeds 7. Meloxicam and its salt do not show a substantial difference at all about solubility 
any longer by pH 13. Therefore, the dissolution rate which rose is theoretically expectable 
only above the pH value 7 about a top [ pH value / 4 ] and isolation meloxicam about a 
meloxicam salt. 

In the fast patient, a gastric juice pH value is changed and understands between 1-6 for it 

being usually between 3-5 in the food intake patient. 

[0010] 

Since the meloxicam salt with a base has very low solubility in acid pH range which 
spreads in the stomach, the solid meloxicam salt in this environment, It is thought that the 
corresponding meloxicam salt which accepted it very gradually, it dissolved, and can 
absorb now as a result, or already dissolved will be whether to precipitate in this 
environment. Under these conditions, it is thought based on solubility data that there is no 
essential difference in an absorption feature between meloxicam and its salt. It is thought 
that it dissolves more nearly promptly and so much rather than isolation meloxicam, and the 
meloxicam salt with a base is absorbed in a medium with little acidity like a small intestine 
on the other hand corresponding to this more nearly promptly than isolation meloxicam. 
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However, this active principle is protected by coating which is resistant to gastric juice while 
passing the stomach, and discharge and absorption of this active principle are suitable only 
within the small intestine as what solves the problem of this invention. The time when 
medicine preparation things are very long for passing an administration pyloric stomach is 
required, and an acute pain is not treated promptly enough as a result, the time required in 
order to demonstrate an effect is remarkable by the contents of the meal - grade right and 
left are carried out, and, as a result, it is exposed to individual change. 
[0011] 

When choosing the gestalt of an active principle suitable for developing the pharmaceutical 
preparation which can solve the problem of this invention, it is required to take into 
consideration meloxicam and not only the pH-dependent solubility of the salt but other 
physicochemical characteristics. Crystallinity various probably, the form by which the 
solvation was carried out variously, or the polymorphism of this active ingredient considered 
to be amorphous and to exist can affect considerably the characteristic chemical, biological, 
and like medicine of a drug. As shown by microscope observation, IR-spectroscopic 
analysis and thermometric analysis, and also X-line powder diffractometry, a meloxicam 
meglumine salt, Organic solvents various [ that the strong tendency which forms various 
polymorphisms is shown ], for example, acetone, In various crystal states of aggregation 
(crystalline modification) which contain 4 to 5% of the water of a hydration, it crystallizes 
from methanol, ethanol, ethanol / water (8:2, v/v), and isopropanol. Drawing 1 shows the 
outline of the existing polymorphism. A meloxicam meglumine salt shows only few 
tendencies of spontaneous-crystallization-izing. 
[0012] 

Although the crystalline monohydrate state of aggregation of a meloxicam meglumine salt 
is hygroscopic, meloxicam sodium salt does not have hygroscopicity. Although the 
monohydrate of a meloxicam meglumine salt is the stable state of aggregation under 
ambient conditions, at not less than 75%, dihydrate is formed for relative humidity. The 
enclosed water may be removed from this dihydrate only under dramatically dry conditions. 
However, the anhydrous state of aggregation stable after drying is not obtained, but this 
anhydrous type absorbs water very promptly, and forms the form of the monohydrate stable 
under ambient conditions. The water absorption / desorption characteristic of meloxicam 
meglumine show a hysteresis operation. By quite prolonged intensive desiccation, this 
anhydrous type changes to an amorphous form gradually, and this substance becomes 
completely amorphous in 24 hours at 100 **. 

Since only the uniform and stabilized state of aggregation which can be manufactured so 
that reappearance is possible can be used especially for the polymorphism and the 
hygroscopic feature of a meloxicam meglumine salt, they make us expect whether it is 
related with use of the active principle of this form in the inside of medicinal preparation, 
and the becoming problem. 
[0013] 
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the [ European patent application ] - EP-A-0 002 the meloxicam meglumine salt mainly 
obtained according to working example 3 of No. 482 - anhydrous - and it is amorphous (it 
dries at 80 ** on diphosphorus pentaoxide). Although it is clearly suitable for preparation of 
a parenteral product, since this form is not meeting the above-mentioned standard, this 
state of aggregation is not suitable for preparation of solid medicine preparation things, but 
when storing under the usual ambient conditions, it changes to the hydrated form. 
[0014] 

It turned out that it can use by a lot of [ early and ] absorption substantially after 
administration rather than neutral meloxicam (neutral) although solubility is low on low pH 
level on which the meloxicam originating in the salt formed in the surprising thing of the 
base is equivalent to stomach environment. A rise of the plasma level after administering 
this meloxicam salt orally is produced quite more nearly promptly than the case where pure 
meloxicam is used. An advanced and quick rise of the plasma level which can be attained 
by the meloxicam salt, especially a meloxicam meglumine salt will be what a person skilled 
in the art can expect, if the characteristic of a publicly known NSAID salt is taken into 
consideration in the technical field concerned. In a surprising thing, the solubility which is 
obtained by using a meloxicam salt and which increased is produced, even if it is a low pH 
value in in vivo. Even if this is immediately after administration, it makes it possible to 
dissolve a lot of active principles, and as a result, a living body can absorb it now. 
[0015] 

With drawing 4 , working example 7 shows that a plasma level goes up quite promptly after 
internal use of meloxicam salt pharmaceutical preparation rather than the administration 
back of the conventional capsule pharmaceutical preparation of a neutral active principle. 
While reaching plasma level 286ng/ml which is equivalent to the minimum plasma 
concentration in a stationary state as a matter of fact in 15 minutes exactly from 
administration of the meloxicam meglumine salt pharmaceutical preparation of this 
invention, in comparison pharmaceutical preparation, the plasma level (42 ng/ml) in which 
the cognition of after-administration at least 30 minutes is still possible was not able to be 
detected. With the pharmaceutical preparation of this invention, highest plasma level 
812ng/ml is barely obtained in 2 hours, This is twice the minimum stationary state plasma 
level attained with comparison pharmaceutical preparation (this highest plasma level is not 
from the average curve of drawing 4 , and it determined based on the variable of time from 
each curve used as a basis.). Therefore, in addition to the quick manifestation of activity, 
especially high activity is expected in the first 2 to 3 hours after ingestion of the 
pharmaceutical preparation of this invention, especially meloxicam meglumine salt 
pharmaceutical preparation, and this is important for relaxation of an acute pain. About 
another side comparison pharmaceutical preparation, rather, the peak of the remarkable 
plasma level was not reached, but there was a difference of a grade until the plasma level 
arrived at the plateau by the stationary state, but it went up continuously. 
[0016] 
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In drawing 4, AUC Q |nfjnjty (AUC:plasma concentration-time curve undersurface product; 

measurement of; absorption from 0:00 after 0-infinity:administration to infinity) of the 
conventional capsule pharmaceutical preparation is 14.1microgh/mL. 
It of meloxicam meglumine salt pharmaceutical preparation is 15.0microgh/mL, and; these 
2 sorts are equivalent about this parameter. 

Generation of the clathrate of the meloxicam by the option which solves the problem of this 
invention, for example, beta-cyclodextrin, did not bring about plasma concentration high 
enough for a short time. Similarly, the compressed stuff of the meloxicam which is two sorts 
of individual ingredients, and the mixture of meglumine did not solve the problem of this 
invention. 
[0017] 

Therefore, especially this invention relates to use of the meloxicam salt of the inorganic 
matter or the organic base for manufacturing the solid medicine preparation things for 
internal use in which the active principle for dealing with the therapy and the acute pain of 
an acute rheumatism fit is emitted and absorbed promptly for a pain therapy. A suitable salt 
is a salt of basic amino acid like sodium, potassium or ammonium salt, a meglumine salt, a 
tris salt, L-lysine, or L-arginine, for example, a meloxicam meglumine salt and meloxicam 
sodium salt are preferred, and especially a meloxicam meglumine salt is preferred -- for 
example, meloxicam meglumine salt dihydrate - or [ especially ] meloxicam meglumine salt 
monohydrate is preferred. 
[0018] 

Since it will only be that discharge of an active principle advances in this scale by the 
collapse back generally if it has the resolving time in which this medicine preparation thing 
is very short in order to ensure quick discharge of the active principle after internal use, this 
also serves as an advantage. A suitable excipient [ like milk sugar, phosphoric acid 
dicalcium, and cellulose ] whose active principle is, And when a tablet is directly 
manufactured with a suitable collapse auxiliary agent like a polyvinyl pyrrolidone or starch 
sodium which constructed the bridge, That is, when being directly compressed into a tablet, 
without a corresponding powder mixture serving as an intermediate by which powder was 
granulated before compression so that it may usually be carried out, it turns out that decay 
time short enough is attained. There is an advantage that this simplifies a manufacturing 
method and makes it cheap. 
[0019] 

In this invention, for a pain therapy, especially Therefore, the therapy of an acute 
rheumatism fit, and relaxation of an acute pain sake, Active principles are the solid 
medicine dosage forms for internal use of meloxicam emitted and absorbed promptly, and 
with the gestalt of a salt with inorganic matter or an organic base, meloxicam may be 
arbitrarily together with the usual excipient and/or a carrier, and tablets directly. 
Therefore, it is related with said medicine pharmaceutical form existing in the tablet which is 
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manufactured, and which is disassembled promptly. 

The suitable salt with an inorganic base contains sodium, the potassium, or ammonium salt 
of meloxicam, for example, the example of a salt with an organic base - a meglumine salt 
and a tris salt - or - The salt of meloxicam with basic amino acid like L-lysine or L-arginine 
is included. The salt it was proved to be that it was advantageous especially to the purpose 
of this invention is the meglumine and sodium salt of meloxicam. 

especially a meloxicam meglumine salt is preferred -- for example, meloxicam meglumine 
salt dihydrate - or it is meloxicam meglumine salt monohydrate especially more preferably. 

The examples of an excipient or a carrier are microcrystal cellulose, milk sugar, the 
polyvinyl pyrrolidone that constructed the bridge, magnesium stearate, phosphoric acid 
dicalcium, and various starch. 
[0020] 

Especially this invention for a pain therapy The therapy of an acute rheumatism fit, and 
relaxation of an acute pain sake, [ third ] An active principle is a manufacturing method of 
the solid medicine preparation things for internal use of meloxicam which resolving time is 
short, and are emitted and are absorbed promptly, It is related with said manufacturing 
method compressing into a tablet directly, without carrying out homogeneous mixing of the 
meloxicam salt of the inorganic or organic base which may be pulverized arbitrarily with the 
suitable excipient and/or carrier which were pulverized, and granulating powder before 
compression. The meglumine and sodium salt of meloxicam with the above-mentioned 
meloxicam salt preferred, for example are used. Especially a meloxicam meglumine salt is 
preferred, for example, it is a meloxicam meglumine salt in meloxicam meglumine salt 
dihydrate or a twist concrete target. It is monohydrate. 
[0021] 

As mentioned above, from the polymorphism of a meloxicam meglumine salt, and 
hygroscopicity. In order to attain especially the purpose of this invention, it is expected to be 
quite difficult to use the active principle of this gestalt, and this is because only the 
homogeneity manufactured so that it could reappear, and the stable state of aggregation 
can use it in medicinal preparation. When a salt crystallizes this condition from the mixture 
of a water miscible organic solvent and water to a surprising thing, If the seed crystal which 
consists of crystalline meloxicam meglumine salt monohydrate, and the seed crystal of the 
meloxicam meglumine salt monohydrate preferably crystallized from acetone/water 
previously were added into this mixture, it should agree in the meloxicam meglumine salt. 
Then, the product equivalent to the crystal form of the used seed crystal is obtained by 
having reproducibility and homogeneity. 

In this way, crystalline meloxicam meglumine salt dihydrate is obtained from the crystalline 
meloxicam meglumine salt monohydrate obtained by processing this monohydrate with 
high humidity. 
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[0022] 

In the final process of the solid meloxicam meglumine salt manufacture for a medicine use, 
it is to the point to carry out seeding of the crystal of desired monohydrate type to a solution 
as a result of the strong tendency which forms few tendencies and a different polymorphism 
of spontaneous-crystallization-izing. By request, this dihydrate form can be obtained from a 
monohydrate form as mentioned above after that. A synthetic method is shown in drawing 
2. 

This invention heats [ fourth ] crystalline meloxicam meglumine salt monohydrate, 
meloxicam, and meglumine in a water miscible organic solvent and the mixture of water, It 
is related with the solid medicine preparation things for internal use which contain 
meloxicam with the manufacturing method of the crystalline meloxicam meglumine salt 
monohydrate added for crystallization of the seed crystal of meloxicam meglumine salt 
monohydrate into this mixture, and the gestalt of crystalline meloxicam meglumine salt 
monohydrate. 
[0023] 

The examples of an organic solvent are acetone, ethanol, a tetrahydrofuran, and dioxane 
preferably including acetone, methanol, ethanol, n-propanol, i-propanol, a tetrahydrofuran, 
or dioxane. Acetone and especially ethanol are preferred and especially acetone is 
preferred . 
[0024] 

In this mixture, an organic solvent and water can be used by the volume ratios 10:1-100:1, 
and it is a ratio of 20:1-50:1 preferably, it is a ratio of 35:1-45:1 most preferably, and 
especially when about 40:1 ratio uses acetone, it is suitable. 

meloxicam and meglumine - the mole ratio 1:1.5 to 1.5:1 - although it can be preferably 
used by the mole ratio 1:1.2 to 1.2:1, it can be used especially by an equimolar ratio. 
Suitably, activated carbon which is again removed before addition of a seed crystal in this 
mixture can be added and heated. 
[0025] 

The quantity of the seed crystal added is decided by quantity of the solvent system used 
and a mixture. For example, when [ which adds the mixture B= meloxicam meglumine salt 
monohydrate seed crystals 5-50g in 12.5 kg of batch A= meloxicam ] solvent acetone / 
water is used on the other hand (weight ratio A:B=1 25:0.05-0.5), the quantity added is 5- 
30g, but. especially - acetone: - the ratio of water - in the case of =40:1, it is preferred 
that the seed crystals 10-15g are added. It is easily possible to determine the optimum 
dose of the seed crystal about predetermined batch size and predetermined solvent system 
as a person skilled in the art. 

This mixture is preferably cooled at 10-30 ** after addition of a seed crystal at the 
temperature of about 20 **. This mixture flows back again next and is preferably cooled 
gradually by the temperature of 10-30 ** it is desirable and the most useful at 15-25 ** after 
that at about 20 **. The crystal suspension of the fine crystal nature of desired meloxicam 
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meglumine salt monohydrate can be obtained by working in a conventional method. 
Desirable powder X-line diffraction of the state of aggregation of meloxicam meglumine salt 
monohydrate is especially shown in the following table 2. 
[0026] 

The fifth purpose of this invention Crystalline meloxicam meglumine salt dihydrate, And 
crystalline meloxicam meglumine salt monohydrates are the manufacturing method 
processed at high humidity, and the solid medicine dosage forms for internal use which 
contain meloxicam with the gestalt of crystalline meloxicam meglumine salt dihydrate. 
It is high relative humidity and this processing is performed by storing for at least five days 
preferably for at least one day. This relative humidity is at least 85% preferably at least 
75%. Desirable powder X-line diffraction of the state of aggregation of meloxicam 
meglumine salt dihydrate is especially shown in the following table 3. 
[0027] 

Especially the sixth purpose of this invention for a pain therapy The therapy of an acute 
rheumatism fit, and relaxation of an acute pain sake, Resolving time is short and an active 
principle is a manufacturing method of the solid medicine preparation things for internal use 
which contain meloxicam with the gestalt of meloxicam meglumine salt monohydrate 
emitted and absorbed promptly. 

Meloxicam and meglumine are heated in a water miscible organic solvent and the mixture 
of water, It adds for crystallization of a meloxicam meglumine salt monohydrate seed 
crystal into this mixture, It is said manufacturing method directly compressed into a tablet, 
without isolating with a conventional method, powdering crystalline meloxicam meglumine 
salt monohydrate by request after that, and carrying out homogeneous mixing of the 
meloxicam meglumine salt monohydrate with a suitable powder excipient and/or carrier 
succeedingly, and granulating this powder. 

[0028] 

Especially the seventh purpose of this invention for a pain therapy The therapy of an acute 
rheumatism fit, and relaxation of an acute pain sake, It is a manufacturing method of the 
solid medicine preparation things for internal use which contain meloxicam with the gestalt 
of meloxicam meglumine salt dihydrate with which resolving time is short, and it is emitted, 
and an active principle is absorbed promptly, Crystalline meloxicam meglumine salt 
monohydrate is processed with high relative humidity, In this way, it is said manufacturing 
method directly compressed into a tablet, without powdering meloxicam meglumine salt 
dihydrate obtained by request, and carrying out homogeneous mixing with a powder 
excipient suitable after that and/or carrier, and granulating this powder. 
[0029] 

iworking example 1 which has intention of following working example explaining this 
invention more nearly thoroughly: Meloxicam meglumine salt monohydrate 12.5 kg (35.57 
mol) of meloxicam, and 6.9 kg (35.57 mol) of meglumine, Into the acetone 275L in the 
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suitable reactor I, and the mixture of the water 7L, it added continuously, stirring, and 1 kg 
of activated carbon of the industrial grade was added after that. Heating flowing back of this 
reaction mixture was carried out for 30 minutes. This mixture was compulsorily moved to 
the second reactor II through the pressure filter after that. The acetone 10L washed the 
reactor I and the pressure filter. It was made together with the seed crystals 10-15g of 
meloxicam meglumine salt monohydrate, and cooled at 20 **, and this mixture was stirred 
at this temperature for 2 hours. This mixture was heated after that, and it flowed back for 15 
minutes, and cooled gradually at 20 ** after that, and the crystal suspension of fine crystal 
nature generated in the meantime. This was stirred at 20 ** for 15 hours. Centrifugality of 
the crystal suspension was carried out after that, and rotation desiccation was carried out 
succeedingly. The acetone 35L washed the pellet which carried out centrifugality, and 
rotation desiccation was carried out again. This output was dried at 20-35 ** in the fresh air 
in the dry cupboard for about 24 hours. 

yield: - 90.1%; light yellow crystalline powder needle crystal [ of a theoretical value J; — 

melting point: — 120 **. 

[0030] 

In this way, the obtained crystalline meloxicam meglumine salt monohydrate was 
investigated by IR-spectroscopy, X-line powder diffractometry, and thermometric analysis 
(thermogravimetric analysis =TG; differential-scanning-calorimetry =DSC). 
[0031] 

1.1 IR spectroscopy device: — Nicolet FTIR spectrometer Magna - IR 550 software: - 
Nicoiet-Software-package-OMNIC(ing) and, Ver.1.20 art: Transmissivity, KBr pellet 
(2.5micromol substance / 300mg KEr) N 2 rinse (flow: a part for 15L N 2 /) 

The FTIR spectrum was shown in drawing 5 . Other spectra were dramatically similar 
although the significant difference was observed in the band (cleaved) in which near 

1300cm cleft in the spectrum of a monohydrate form as compared with the FTIR spectrum 

of a dihydrate form. 

[0032] 

1.2 X-line powder diffractometry device :P hilips X-line powder diffractometer CuK a|pha 

exposure, alpha = 1.5418 A, 35 mA, 35 kV software: If attached to presentation of software 
package GUFI 4.06 data about the interpretation of data, it is the software package 
ORIGTN parameter: range 3. - 50" 2theta step scan : 0.01 degree, [ 2 theta, a step size, ] 
Measuring time 2 seconds of each step [0033] 
[Table 2] 

Table 2: Powder X-line reflection methods and those intensity (standardization) 
Meloxicam meglumine salt monohydrate 
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X-line powder diffraction pattern was shown in drawing 6 . 
[0034] 

1.3 thermometric analysis TG:device: Mettler microbalance M3 and temperature 
controller TC15 software: Mettler software package STAR technicahupsiion-, [ ALCL and ] A 

Z o 

part for melting pot and heating rate: 10 K/, N2 air DSC:device: Mettler DSC-20, temperature 
controller TC 15 software: Mettler software package STAR art : An open aluminum melting 
pot, Heating rate: Clear correlation is accepted between a part for 3 and 10 K/, the 
endothermic peak accepted in the N2 air DSC figure, drying, or a melting process. Drying 
and melting are clearly individual processes. The DSC figure was shown in drawing 8 . 
[0035] 

Working example 2: Meloxicam meglumine salt dihydrate Crystalline meloxicam meglumine 
salt dihydrate was obtained by storing the crystalline meloxicam meglumine salt 
monohydrate obtained in working example 1 for five days at the relative humidity of 86%, 
and the temperature of 20 ** on a saturated potassium chloride solution. 
In this way, the obtained crystalline meloxicam meglumine salt dihydrate was investigated 
by IR-spectroscopy, X-line powder diffractometry, and thermometric analysis 
(thermogravimetric analysis =TG; differential-scanning-calorimetry =DSC). The device 
listed in working example 1, software, and a parameter were used. 
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[0036] 

2.1 IR spectroscopy : the FTIR spectrum was shown in drawing 5. 

2.2 X-line powder diffractometry : [Table 3] 

Table 3: Powder X-line reflection methods and those intensity (standardization) 
Meloxicam meglumine salt dihydrate 



2 0 exD [°] 


d em [©] 


im. i/i 0 


5.99 


14.8 


13 


6.95 


12.7 


13 


7.36 


12.0 


41 


7.82 


11.3 


22 


8.25 


10.7 


18 


8.47 


10.4 


38 


10.32 


8.6 


32 


10.85 


8.2 


18 


11.86 


7.46 


29 


12.61 


7.01 


26 


13.46 


6.58 


49 


13.81 


6,41 


19 


14.29 


6.20 


37 


14.48 


6.11 


42 


14.97 


5.92 


53 


15.28 


5.80 


96 


16.88 


5.25 


65 


17.39 


5.10 


39 


17.78 


4.99 


42 


18.41 


4.81 


25 



JP,2002-509886,A [DETAILED DESCRIPTION] 



Page 15 of 17 



19.08 


4.65 


50 


19.55 


4.54 


14 


20.10 


4.41 


28 


21.12 


4.20 


24 


21.70 


4.09 


19 


21.95 


4.05 


25 


22.80 


3.90 


26 


25.65 


3.47 


100 


26.02 


3.42 


43 


27.04 


3.30 


35 


27.37 


3.26 


26 


28.29 


3.15 


19 


28.92 


3.09 


14 


30.43 


2.94 


13 



X-line powder diffraction pattern was shown in drawing 6 . 
[0037] 

2.3 Since drying and a melting process have lapped in the thermometric analysis DSC 
figure, the clear correlation of an endothermic peak cannot be accepted. The obtained 
TG/DSC figure was shown in drawing 8 and 9. The DSC figure of the dihydrate form was 
dramatically characteristic in respect of the endothermic peak (structured) between ambient 
air temperature and 130 ** which was extensive and was constituted. The five clear 
minimums were accepted at about 45, 65, 85 and 115, and 125 **. As compared with the 
DSC figure of the monohydrate type of drawing 8 , the difference between these 2 sorts of 
hydrate types is shown clearly. These ail have an endothermic peak at common "s" at 
about 85-90 ** (dehydration process) and about 125 ** (melting process). 
[0038] 

Working example 3: Anhydrous meloxicam meglumine salt meloxicam meglumine salt 
monohydrate is convertible into an anhydride by drying. The parameters relevant to a 
dewatering process are temperature and drying time. 
The influence was observed by X-line powder diffractometry. 

If a dewatering process continues for a long period of time more, the crystallinity of the 
substance obtained will decrease. Although it became anhydrous and amorphous [ a 
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meloxicam meglumine salt ] on the whole 24 hours afterward at 100 **, 1 hour afterward, 
change was not able to be observed in the used monohydrate at 80 **. X-line powder 
diffraction diagram obtained 24 hours after [ 80 ** / 1 hour and 70 ** / 15 hour and 80 ** ] 20 
hours and 100 ** is shown in drawjng_7. 
[0039] 

Working example 4: Formula of the directly compressed meloxicam meglumine salt 
(monohydrate) tablet meloxicam meglumine salt tablet: As meloxicam. Calculated 
meloxicam meglumine salt 7.5-mg microcrystal cellulose 205.5-mg milk sugar 205.5-mg 
polyvinylpyrrolidone (bridge was constructed) 22.5mg magnesium stearate 4.5-mg 
pharmaceutical preparation: Said active principle (powder or non-powder), Homogeneous 
mixing is carried out with the excipient described during said formula, it compresses 
directly, and a tablet is formed. 
[0040] 

Working example 5: Formula of the directly compressed meloxicam sodium salt tablet 

meloxicam sodium salt tablet: As meloxicam. calculated 209.5 mg of meloxicam sodium 

salt 7.5-mg microcrystal cellulose milk sugar 205.5-mg polyvinylpyrrolidone (bridge was 

constructed) 22.5mg magnesium stearate 4.5-mg pharmaceutical preparation: the 

[ European patent application ] - EP-A-0. 002 Carry out homogeneous mixing of the active 

principle (powder or non-powder) prepared according to the data of No. 482 for working 

example with the excipient described during said formula, compress directly, and form a 

tablet. 

[0041] 

Working example 6: inch vitro discharge Meloxicam (neutrality) / direct compression, A pair, 
and meloxicam (neutrality) / granulation / compression By manufacturing one 
pharmaceutical preparation by compressing a powder mixture, if the discharge profile of 
two sorts of tablets which compressed and prepared the powder granulated beforehand is 
compared mutually, another side, It is clear that meloxicam's way from the tablet prepared 
by compressing a powder mixture is emitted more nearly promptly (dra wing 3 ). This 
discharge measured the active principle during the test period at that extinction peak with 
spectrophotometric analysis. 

formula [ of a meloxicam tablet] (from powder to direct compression): . Formula of a 210.0 
mg of meloxicam 7.5-mg microcrystal cellulose milk sugar 205.0-mg polyvinylpyrrolidone 
(bridge was constructed) 22.5mg magnesium stearate 4.5-mg meloxicam tablet (from 
granulation to compression) : Meloxicam . 7.5-mg microcrystal cellulose 210.0-mg milk 
sugar 205.0-mg polyvinylpyrrolidone (bridge was constructed) 22.5mg magnesium 
stearate 4.5 mg [0042] 

Working example 7: Clinical trial for proving the advantage in which the conventional 
preparation things of the medicinal composition of this invention are excelled The following 
pharmaceutical preparation, About 18 test subjects. : examined by single-dose 
administration crossover trials - formula [ of a meloxicam meglumine salt tablet ] (direct 
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compression): As meloxicam. calculated meloxicam meglumine salt [ ] 7.5 mg formula 
of a microcrystal cellulose 205.5-mg milk sugar 205.5-mg polyvinylpyrrolidone (bridge was 
constructed) 22.5mg magnesium stearate 4.5-mg meloxicam (it granulated) capsule: . 7.5 
mg of meloxicam sodium-acid-citrate . 15.0-mg microcrystal cellulose - 102.0-mg milk 
sugar 23.5-mg polyvinylpyrrolidone (fusibility) 10.5mg silica dioxide (advanced distribution) 
3.5mg poly vinyl-pyrrol idone (bridge was constructed) 16.3mg magnesium stearate [ ] — 1.7 
mg [0043] 

Drawing 4 shows the obtained average plasma level. In It is clear that the difference 
accepted in the vitro melting process is accepted also in the level in blood after the internal 
use in Homo sapiens. When the quick discharge dosage forms of a meloxicam salt are 
used, that plasma level shortens the time taken to go up promptly, and to cause a rise of 
the highest plasma level, and to reach this level. 

Probably, by the manifestation of the activity correlated with this plasma level, this kind of 
pharmaceutical preparation shows the more instantaneously effective analgesic action. 



[Translation done.] 
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